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[1.0.191/2290] 
DEVICE FOR CON TROLLING DISTANCE 
Background Information 

The present invention relates to a device for controlling distance for a motor vehicle, 
the device observing a setpoint distance or a setpoint time gap with respect to a 
5 vehicle driving ahead as a function of the traveling speed, and the distance control 
taking a minimum distance or a minimum time gap, specifiable by the driver, into 
consideration when determining the setpoint distance or the setpoint time gap. 

Such a distance control for motor vehicles is known from the German Patent 44 37 
10 678 A1 . It describes the distance control system known as ACC system (adaptive 
cruise control system). In that case, the distance and/or the relative speed with 
respect to the motor vehicle driving ahead is usually determined by a measuring 
device operating according to the radar or laser principle. With this information about 
the distance or the relative speed, the speed of one's own vehicle is controlled by an 
1 5 intervention in the drive and/or the brake of the vehicle in such a way that the 

distance to the vehicle driving ahead corresponds to a predefined setpoint distance. 
Instead of the setpoint distance, the variable equivalent thereto, namely, a setpoint 
time gap between the two vehicles following one another, can also be regulated. 

20 Usually, the setpoint distance corresponds to a defined speed-dependent safety 
distance. However, a fixedly defined safety distance or a definitively predefined 
setpoint time gap is often not compatible with the personal driving style of a driver. 
Thus, sporty drivers will more likely prefer a smaller distance to the vehicle driving 
ahead, while a driver having a steadier driving style will want to follow a preceding 

25 vehicle at a greater safety distance. In order to take the driver's wish into account, 
according to DE 44 37 678 A1 , the possibility is given to the driver to set a minimum 
distance or a minimum time gap desired by him/her via an operating control element. 
This stipulation by the driver is taken into account during the determination of the 
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setpoint distance or the setpoint time gap by the adaptive cruise control system. 
According to the related art, when ascertaining the setpoint distance or the setpoint 
time gap in view of the driver's wish, no differentiation is made as to whether visibility 
is good or poor. 

5 

Given poor visibility, i.e. during bad weather and/or when it is dark, the driver 
perceives a given distance to a preceding vehicle to be shorter than in the case of 
normal visibility as prevails during the day and under good weather conditions. 
Therefore, the object of the present invention is to take the different distance 
10 impression of the driver, depending upon whether good or poor visibility prevails, 
into account when the setpoint distance or the setpoint time gap is determined by 
the distance control. 

Summary of the Invention 

15 

The indicated objective is achieved by the features of Claim 1 in that, in response to 
poor visibility, the distance control increases the setpoint distance or the setpoint 
time gap ascertained for normal visibility. Namely, the driver then no longer 
perceives the setpoint distance (setpoint time gap) set by the distance control, taking 
20 into account the driver's wish, to be smaller compared to the setpoint distance 
(setpoint time gap) during good visibility. 

Advantageous further developments of the present invention come to light from the 
dependent claims. 

25 

Accordingly, to recognize poor visibility, sensors are provided which detect 
indications of bad weather and/or darkness. Among these are preferably sensors 
which, for example, detect the visual range, the road condition, the windshield wiper 
activity, the switching on of fog lights, precipitation (rain, snow, fog), the brightness 
30 of the surroundings, the switching on of headlights. 
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Preferably, the distance control increases the setpoint time gap during poor visibility 
by 20 to 30% compared to normal visibility. 

Description of an Exemplary Embodiment 

5 

The present invention is explained in detail below in terms of the block diagram, 
shown in the drawing, of a distance control for motor vehicles. 

The distance control system for a motor vehicle, shown in the figure as a block 
10 diagram, contains a generally known device, based on the laser or radar principle, 
for measuring the distance or the relative speed of one's own vehicle compared to a 
vehicle driving ahead. This device AR regulates the traveling speed of the vehicle by 
intervention in the engine drive and/or the brake so that the distance or the time gap 
with respect to the preceding vehicle corresponds to a setpoint distance or a 
1 5 setpoint time gap. The setpoint distance or the setpoint time gap is ascertained in a 
block SW and supplied to device AR. 

In circuit block SW, the setpoint distance is ascertained as a function of the 
instantaneous speed of the vehicle. The greater the vehicular speed, the greater the 

20 setpoint distance must be with respect to a vehicle driving ahead. If one considers 
the time gap between the two vehicles - that is, the distance between the instant at 
which the preceding vehicle passes a specific location, and the instant at which 
one's own vehicle reaches the same location - then this is a constant quantity 
independent of the traveling speed. The setpoint distance or the setpoint time gap is 

25 selected such that, in the event of an extreme braking by the preceding vehicle, 

sufficient distance or time reserve remains for the rear vehicle for a braking reaction, 
so that a pile-up does not occur. 

The intention is now to take the personal driving style (sporty or reserved) of the 
30 driver into account in the stipulation of the setpoint distance or setpoint time gap, as 
well. Therefore, an operating control element is made available to the driver with 
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which he/she is able to specify a minimum distance or a minimum time gap adapted 
to his/her driving style. Block FW in the drawing clarifies the stipulation of a minimum 
distance or a minimum time gap which is considered in block SW when ascertaining 
the setpoint distance or the setpoint time gap. 
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It is true for every driver that when visibility is poor, e.g. during bad weather or when 
it is dark, the driver perceives a given setpoint distance to be shorter than he/she 
would if visibility were good. In order to counteract this deceptive sensory 
perception, the setpoint distance or the setpoint time gap is increased in response to 

10 poor visibility. The setpoint distance or the setpoint time gap may be raised in one 
step, or raised adaptively according to the degree of visibility. That is to say, the 
poorer the visibility, the more sharply the setpoint distance or the setpoint time gap 
is increased in relation to values of the setpoint distance or the setpoint time gap 
when the visual range is good. For this reason, a unit ES is provided which 

15 recognizes the instantaneous visibility and transmits the information about it to circuit 
block SW for determining the setpoint distance or the setpoint time gap. 

To detect the visibility, a plurality of sensors S1 through S8 are provided, whose 
output signals are received by unit ES, and it derives information about the visibility 
20 by, for example, interconnections and threshold decisions of the individual sensor 
signals. For example, the group of sensors S1 through S5 detects those conditions 
which suggest impairment of visibility because of bad weather. Among these 
conditions are, for example: 

- the visual range, which may be acquired, for example, by reflection measurements 
25 in the vicinity in front of the vehicle; 

- the road condition, it being detected, e.g. optically or by radar, whether the road is 
wet or covered with snow; 

- the windshield wiper activity; 

- the switching on of fog lights. 

30 

Sensors S6 through S8 are preferably of the type which are able to recognize 
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darkness. Suitable for this purpose are sensors which, for example 

- measure the brightness of the surroundings (using photodiodes); 

- detect the circuit state of the headlights. 

5 As equation (1 ) conveys, altered setpoint time gap SZ* may be formed by a 

percentage increase of setpoint time gap SZ as it is calculated for good visibility. In 
this context, parameter ISW describes the visibility on the basis of the weather; 
during good weather, parameter ISW is 0, and in bad weather, is 1. Parameter IB 
describes the visibility on the basis of the brightness; in sunshine, parameter ID is 0, 
10 and in darkness, is 1. Factors X1 and Y1 are applicable and lie in the order of 
magnitude of 10 to 20%. 

SZ* = SZ ■ (1 + XI ■ ISW + Yl ■ ID) (1) 

15 Altered setpoint time gap SZ* may also result according to equation (2) from a 
constant increase of visual range SZ in response to good visibility. 

SZ* = SZ + X2 • ISW + Y2 • ID (2 ) 

20 Factors X2 and Y23 are applicable and lie in an order of magnitude between 0.1 and 
0.3 seconds. 

Analogous to equations (1) and (2), new setpoint distance SA* may also be formed 
from a percentage increase of setpoint distance SA in the case of good visibility 
25 according to equation (3), or by a constant enlargement of setpoint distance SA 
according to equation (4). Factors X3 and Y3 in equation (3) are applicable 
parameters in the order of magnitude of 3 to 5 m/s, and factors X4 and Y4 in 
equation (4) are applicable parameters in the order of magnitude of 5 to 10 m/s. The 
instantaneous vehicular speed is designated by v. 

30 



SA* = SA (1 + X3 ■ ISW/v + Y3 • ID/v) 
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SA* = SA + X4 • ISW/v + Y4 • ID/v (4) 

To counteract the deceptive impression of distance for the driver during poor 
visibility, it is sufficient if the distance control increases the setpointtime gap during 
5 poor visibility by 20 to 30% compared to normal visibility. Altered values SZ* and 

SA* for the setpoint time gap and the setpoint distance, respectively, are thus rather 
slight, so that in the event the visibility is not detected accurately, no negative effect 
results for the distance control. 



